Background: Helicobacter pylori is one of the most common human infections in the
| INTRODUC TI ON
Helicobacter pylori is one of the most common human infections with over 50% of persons infected in some countries. 1 Numerous studies from around the world have shown that the prevalence of H. pylori infection is related to age, gender, ethnicity, and a variety of socioeconomic indicators [2] [3] [4] [5] [6] ; moreover, intrafamilial clustering also occurs. [7] [8] [9] [10] H. pylori colonization of the stomach results in an inflammatory response, gastritis, that can persist for decades, 11 and infected persons have a 10% to 20% lifetime risk of developing peptic ulcer disease and a 1% to 2% lifetime risk of developing gastric cancer, particularly in populations with specific host-genetic risk. [12] [13] [14] Because of this, H. pylori is characterized as a group I carcinogen by the International Agency for Research on Cancer (World Health Organization). 15 Gastric cancer incidence and mortality are decreasing in many parts of the world, but this is not true for Alaska Native people for whom gastric cancer is the third most common cause of cancerrelated death. [16] [17] [18] Additionally, the gastric cancer mortality rate among Alaska Native people is more than three times higher than among U.S. whites (11.3 vs 3.2 per 100 000 persons). 19 
| ME THODS

| Study participants
Persons living in five rural Alaska Native communities and one urban city were invited to participate. The six communities were selected to represent four geographic regions ( Figure 1 ). Study approval was obtained from the regional health corporations and village leadership. The study was approved by Institutional Review Boards of the Centers for Disease
Control and Prevention and the Alaska Area Indian Health Service.
Recruitment occurred during 1996 and 1997. A convenience sample of persons living in all six communities was recruited using public advertisements and personal contact with study staff.
All residents >6 months old were eligible to enroll. Participants ≥18 years old provided written, informed consent, whereas parents or legal guardians provided consent for participants <18 years old. were determined by esophagogastroduodenoscopy.
| Data collection
F I G U R E 1 Map of Alaska with study regions identified; Alaska 1996-1997
From each participant, we collected a whole blood specimen in a standard serum separator tube. We centrifuged the specimens in the field, decanted the serum, and transported them on ice packs to Anchorage where they were frozen at −30°C until analysis. After all sera were collected, they were shipped to the CDC's Foodborne and 
| Statistical analysis
Proportions were compared using a chi-squared or Fisher's exact test as appropriate, and logistic regression was used to examine multiple factors simultaneously. All factors were examined in a univariate fashion to assess preliminary significance. In addition, multiple options for grouping categorical and ordinal variables were assessed. A backwards selection procedure was used beginning with a comprehensive model with all factors; the adjusted odds ratios for all factors are reported.
Logistic regression analyses were repeated treating household as a random effect with very similar results (not presented). Water use in a village was classified into two groups, "Piped and delivered water only"
and "Other water sources". The former included piped municipal water, well water, water delivered by municipal truck, and bottled water; the latter included water hauled from a municipal spigot and natural water sources such as that from rivers and lakes, or acquired from rain or melted snow and ice. Analyses were performed using Stata v10. P -values are two-sided, and those less 0.05 are considered statistically significant.
| RE SULTS
We recruited 710 people (age range, 2-92 years) of whom 382 (54%) were female and 571 (80%) were Alaska Native (Table 1) .
Participants from rural regions A-C were more likely to be Alaska Native than participants from urban region D (P < .001; Figure 1 ). As compared with the 2000 census population for these six communities, study participants were more likely to be female and Alaska
Native. This remains true when the rural and urban communities are analyzed separately. The most common clinical symptom related to a possible H. pylori infection was stomach pain, with 33% of participants reporting it. Diagnoses of gastritis, ulcer, gastric cancer, or a previous H. pylori infection were uncommon with 7%, 8%, 0.1%, and 1%, respectively, of persons reporting each ( 
| D ISCUSS I ON
Despite the high H. pylori seroprevalence 21 and high rates of gastric cancer in the Alaska Native people, 19 few studies have been published investigating factors in this population that may be associated with infection. In this 1996-1997 study of H. pylori infection in four Alaska regions using UBT and serology, we found associations between H. pylori positivity and race, rural residence, and age ≥ 20 years old. Two socioeconomic factors, living in a crowded home and drinking water source, were also associated with infection. Prevalence was nearly 70% for both UBT and serology, and concordance between the two tests was high, at 94%.
Helicobacter pylori prevalence varies around the world. Recent reviews by Peleteiro et al and Eusesbi et al reported prevalence ranging from 13% in Finland and the United Kingdom to 94% in Nigeria. 3, 24 Data collected from the 1999-2000 United States National Health and Nutrition Examination Surveys show an all-ages U.S. seroprevalence of 27%. 25 The prevalence in our study, particularly among Alaska Native people, is similar to the prevalence reported in developing countries rather than the general U.S. population. 3, 5, 24, 26 It is also high when compared with the prevalence among Aboriginal adults living in Arctic communities. In a review of six relevant studies of H. pylori prevalence among Aboriginal populations of Canada, Greenland, and Russia, Goodman et al identified only two populations with a prevalence higher than the Alaska Native people in our study. 27 One was from Arctic Russia in 1990 (prevalence 77%) and the other from Northern Manitoba in 1996 (prevalence 95%). [45] [46] [47] It is possible that the availability of clean water was a surrogate for the availability of water in general and that lack of water for hygiene contributed to transmission in the rural communities. More work is needed to better understand improvement in water source as a potential approach to preventing infection.
In this population, H. pylori is typically acquired in childhood;
thus, it is not surprising we found increasing prevalence until adulthood. In persons > 20 years old, prevalence appeared stable at about 70%. In contrast, other groups have found increasing prevalence past 20 years of age. 6, 34, 35, [48] [49] [50] [51] [52] It is thought that the increase in prevalence in older age groups is due to a birth cohort effect in which childhood acquisition rates have decreased over time presumably due to improved sanitary, hygiene, and socioeconomic TA B L E 1 Characteristics of study participants; Alaska 1996-1997 factors in subsequent generations of children. However, overall seroprevalence rates do not appear to be decreasing in rural Alaska.
Prevalence in this 1996-1997 study was similar to that found in a serosurvey from 1980 to 1986. 21 This is an important observation because gastric cancer incidence remains high among Alaska Native people. 16 Peleteiro et al presented an analysis of gastric cancer incidence as it relates to H. pylori prevalence around the world, concluding that prevalence of infection was at least twofold higher in countries with high gastric cancer incidence. 24 High
H. pylori prevalence in Alaska is likely at least partly responsible for the continued high incidence of gastric cancer among the Alaska Native people and, as there is no evidence of improvement, it is becoming increasingly important to develop strategies to address this disparity. Alaska are similar now as compared with 20 years ago, an updated prevalence study in a similar cohort could be considered to investigate whether or not prevalence continues to be stable.
TA B L E 2 Prevalence of
Helicobacter pylori infection as determined by urea breath test and enzyme-linked immunosorbent assay; Alaska 1996-
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